This study reports the use of data mining tools in order to examine the influence of the methodology used in chemistry lab classes, on the weight attributed by the students to the lab work on learning and own motivation. The answer frequency analysis was unable to discriminate the opinions expressed by the respondents according to the type of the teaching methodology used in the lab classes. Conversely, the data mining approach using k-means clustering models, allowed a deeper analysis of the results, i.e., enabled one to identify the methodology to teach chemistry that, in students' opinion, is important for learning chemistry and increasing their motivation. The sample comprised 3447 students of Portuguese Secondary Schools (1736 in the 10th grade; 1711 in the 11th grade). The k-means Clustering Method was used, with k values ranging between 2 and 4. The main strengths of this study are the methodological approach for data analysis and the fact that the sample was formed by students with different school careers that enables the use of the individual as the unit of analysis.
A data mining approach to study the impact of the methodology followed in chemistry lab classes on the weight attributed by the students to the lab work on learning and motivation † Introduction Chemistry plays a major role in developing economic growth and improving the quality of life. Many of the breakthroughs in areas like health and medicine, food and agriculture, energy and the environment have been heavily dependent on advances in chemical knowledge. Chemistry is also essential in many other industrial applications like the aerospace or the electronics sector. Indeed, the new developments in nanotechnology and materials have chemistry at their core. From the economic point of view chemistry is regarded significant for Gross Domestic Product (GDP) generation. For instance, the Oxford Economics Report (2010) refers that the UK's chemical sector contributed for 21% of UK GDP and supported over 6 million jobs. This framework can justify the commitment in the training in chemistry made by the developed countries and the countries seeking to develop economically. Nevertheless, in the member countries of the Organization for Economic Cooperation and Development (OECD), close to 40% of high school students who come top in science subjects have no interest in pursuing a science related career, while almost 45% do not want to continue studying science. This scenario is worrying for countries, like Portugal, that need to develop high level skills in order to drive productivity and innovation (OECD, 2009 ). This report emphasizes that schools do a reasonable job in transmitting science knowledge and skills but they fail to engage students in science and science related careers. From 2006 to 2012, in the OECD countries the science performance has remained broadly stable, although Portugal shows a slight improvement (OECD, 2014) .
According to Bopegedera (2011) the majority of the chemistry students are interested in other courses like medicine, allied health fields, engineering or other sciences where chemistry is only a requirement to pursue their studies. However, to some students chemistry is still perceived as a challenging subject to study. The report for SCORE -Science Community Supporting Education (Coe et al., 2008) presents results from a large number of studies conducted over a long period, using many different methods and datasets. These studies showed that chemistry is one of the most difficult subjects, hence, students need to be well motivated and to have good knowledge prior to commencing post compulsory study.
The practical work is widely and frequently used in the teaching of chemistry in secondary schools as a methodology of teaching and motivation (Millar, 2002) . However, the term a Departamento de Química, Centro de Investigação em Educação e Psicologia,
